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Author Questionnaire:
1. Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? (Y/N) N 

2. Does your protocol include software usage? (Y/N) Y
If yes, we will need you to record using screen recording software to capture the steps. If you use a Mac, QuickTime X also has the ability to record the steps.

3. Which steps from the protocol section below are the most important for viewers to see? Please list 4-6 individual steps using the step numbers listed in this document. This information is important to prepare your Videographer for your shoot. (You do not need to include steps that will be screen captured. Please do not list entire sections.)
3.2.1.; 3.3.1.;3.4.1.;4.1.1.
4. What is the single most difficult aspect of this procedure and what do you do to ensure success? Please list 1-2 individual steps using the step numbers listed in this document. (Please do not list entire sections.)
6.4.1.; The difficulty is time-consuming and we have not found an appropriate method to solve it.
5. Will the filming need to take place in multiple locations? (Y/N) N
If yes, how far apart are the locations? 
[bookmark: _GoBack]
Videographer comment: Folder name: 191219 JoVE Shoot 60267 - Ito - Kyoto
Folder details: 74,711,627,865 bytes (74.71 GB on disk) for 70 items
I shot in ProRes HQ this time instead of ProRes 422 as I usually do, which is why the file sizes are large.
However, if the quality difference is not significant I may continue to use ProRes 422 to make my upload time shorter.


Section - Introduction
Videographer: Interviewee Headshots are required. Take a headshot for each interviewee.

Authors, these headshots will be used for the JoVE Dedicated Author Webpage. Here is one example if you wish to take a look.

1. REQUIRED Interview Statements: (Said by you on camera)  - All interview statements may be edited for length and clarity.

1.1. Tianshu Wang: We provide a precise and accurate method for functional evaluations on laboratory animals [1].
1.1.1. INTERVIEW: Named author says the statement above in an interview-style shot while looking slightly off-camera.

1.2. Akira Ito: it is sensitive and reliable and devoid of shortcomings attributed to other methods for functional evaluations, for example, the sciatic functional index [1]. 
1.2.1. INTERVIEW: Named author says the statement above in an interview-style shot while looking slightly off-camera.


Section - Protocol
The protocol was approved by the animal experimentation committee of Kyoto University, and all protocol steps were performed in accordance with the Guidelines of the Animal Experimentation Committee, Kyoto University (approval number: MedKyo17029).
2. [bookmark: OLE_LINK45][bookmark: OLE_LINK46]Familiarizing Rats with Treadmill Walking 
2.1. To begin, set up two transparent plastic sheets on both sides of the treadmill to let a 12-week-old male Lewis rat walk in a straight, frontward direction [1], then turn on the electric shock grid [2].
2.1.1. Talent sets up sheets, and place a rat on the treadmill. Videographer comment: INSERT
2.1.2. CU: Talent turns on the electric shock grid.
2.2. Have each rat walk on the treadmill. Gradually accelerate the treadmill to the desired speed at 20 centimeters per second and let the rat walk normally at this speed for 5 minutes [1].
2.2.1. Talent accelerates the treadmill, and starts a timer.
2.3. After each walking session, provide a 1–2 minute rest break [1]. Repeat this process 3x per day, 5 days per week, for 1 week [2].
2.3.1. Talent stops the treadmill. Focus on the rats. Videographer comment: 2.3.1-2.3.2 INSERT
2.3.2. Talent starts the treadmill. Focus on the rats.
3. [bookmark: OLE_LINK59][bookmark: OLE_LINK60]Attaching the Markers
3.1. [bookmark: OLE_LINK71][bookmark: OLE_LINK72][bookmark: OLE_LINK67][bookmark: OLE_LINK68][bookmark: OLE_LINK33][bookmark: OLE_LINK34]While the rat is receiving stable anesthesia through the anesthetic mask, shave an area from the lower back to the bilateral malleoli using an electric shaver [1]. 
3.1.1. Talent shaves the rat. Videographer comment: The shaver had to be changed so several takes were done
3.2. [bookmark: OLE_LINK73][bookmark: OLE_LINK74][bookmark: OLE_LINK3][bookmark: OLE_LINK4][bookmark: OLE_LINK63][bookmark: OLE_LINK64]Place the rat in the prone position. Use a black marker pen to mark the bone landmarks on the shaved skin: A line through the spinous processes from the lumbar to sacral vertebrae [1].
3.2.1. Talent adjusts the rat position, and marks a line. Important Step
3.3. Additionally, use a black marker to mark the anterior superior iliac spines, the greater trochanters, the knee joints, the lateral malleoli, the fifth metatarsophalangeal joints, and the tip of the fourth toe [1].
3.3.1. Talent marks 6 additional spots. Important Step
3.4. [bookmark: OLE_LINK75][bookmark: OLE_LINK76]Then, use a liquid adhesive to attach hemispheric markers to these bone landmarks, except for the line through the spinous processes from the lumbar to the sacral vertebrae, and the tip of the fourth toe [1].
3.4.1. Talent apply adhesive to attach markers. Important Step
3.5. [bookmark: OLE_LINK77][bookmark: OLE_LINK78]After placing all the markers, put the rat back into the cage. Do not put the rat on the treadmill until it fully recovers from anesthesia [1].
3.5.1. Talent places the rat into the cage.
4. [bookmark: OLE_LINK79][bookmark: OLE_LINK80][bookmark: OLE_LINK83][bookmark: OLE_LINK84]Calibration and Software Setup
4.1. Set up two transparent plastic sheets on both sides of the treadmill and place the calibration box in the middle of the treadmill [1]. Open the recording software and then click on the Calibration Image icon on the display [2]. 
4.1.1. Talent prepares the treadmill.
4.1.2. [bookmark: OLE_LINK5][bookmark: OLE_LINK6]SCREEN: Talent opens the recording software and clicks on calibration. (60267_screenshot_1, 00:01- 00:18)
4.2. Click the Recording icon to record 1–2 seocnds of video from four directions using 120 Hertz CCD (pronounce as C-C-D) cameras. Click on the Recording icon again to stop the recording [1]. 
4.2.1. SCREEN: Talent records from four directions, and then stops the recording. (60267_screenshot_1, 00:18- 00:32)
4.3. [bookmark: OLE_LINK81][bookmark: OLE_LINK82][bookmark: OLE_LINK39][bookmark: OLE_LINK40]Open the video files in the calculation software. Click and drag the characteristic points of the calibration box 3D models on the bottom right corner of the screen to the corresponding markers on the four pictures, which are automatically transformed from the video in the calibration pattern. Then click on the Save icon [1]. 
4.3.1. [bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: OLE_LINK9]SCREEN: Talent opens the video in the calculation software, and drags from the bottom right corner to the corresponding markers. And saves. (60267_screenshot_1, 00:32- 08:44)
5. Recording the Walking 
5.1. [bookmark: OLE_LINK29][bookmark: OLE_LINK30]Now, take the calibration box out of the treadmill, turn on the electric shock grid, and place the fully awake rat on the treadmill [1]. Open the recording software and input the basic information about the rat, including its serial number, walking speed, and the name of the principal operator [2].
5.1.1. Talent takes out the box, turns on electric shock grid, and places the awake rat on the treadmill. Videographer comment: INSERT
5.1.2. SCREEN: Talent records the information about the rat. (60267_screenshot_4, 00:02- 00:23)
5.2. Turn on the treadmill and set the speed to 20 centimeters per second [1]. After the rat adapts to the speed and is able to walk normally [2], click the Recording icon on the display to record the walking rat with the four cameras [3].
5.2.1. Talent turns on the treadmill. Videographer comment: INSERT
5.2.2. Shot of the rat walking on the treadmill. Videographer comment: 5.2.2-5.3.2 ALT
5.2.3. [bookmark: OLE_LINK10][bookmark: OLE_LINK11]SCREEN: Talent clicks on the recording icon. (60267_screenshot_5, 00:04- 00:06)
5.3. Once over 10 steps are recorded, click on the icon again to stop recording [1], and turn off the treadmill [2].
5.3.1. SCREEN: Talent stops recording. (60267_screenshot_5, 00:15- 00:31)
5.3.2. Talent turns off the treadmill. Videographer comment: Content for this shot can also be found in shot 5.2.2
5.4. Put the rat back into the anesthesia induction chamber for anesthetization [1]. While the rat is under continuous anesthesia via the anesthetic mask, remove the hemispheric markers [2]. 
5.4.1. Talent places the rat into a chamber.
5.4.2. Talent removes markers while the rat is under anesthesia.
6. [bookmark: OLE_LINK43][bookmark: OLE_LINK44][bookmark: OLE_LINK85][bookmark: OLE_LINK86]Marker Tracing and Kinematic Analysis
6.1. Open the calculation software and open the video file on the interface. Click and drag the bilateral control bar on the progress bar of the video to ensure that only a 10-step treadmill walking record is displayed [1]. 
6.1.1. SCREEN: Talent opens the calculation software, and shows the 10-step walking. (60267_screenshot_2, 00:02- 00:44)
6.2. [bookmark: OLE_LINK41][bookmark: OLE_LINK42]Click and drag each characteristic point from the 3D model on the bottom right corner of the screen to the corresponding marker on each of the four initial pictures of the videos that were taken by the cameras [1].
6.2.1. SCREEN: Talent drags each point to the corresponding marker. (60267_screenshot_2, 00:44- 01:19)
6.3. Then, click on the Automatically Tracing icon to start the automatic marker tracing process [1]. If the system does not accurately trace a marker, click on the Manually Digitize icon to switch to the manual tracing mode, click on the tracing characteristic point in the 3D model, and then on the responding marker in the picture [2]. 
6.3.1. [bookmark: OLE_LINK7][bookmark: OLE_LINK8]SCREEN: Talent clicks on the automatically tracing icon.    (60267_screenshot_2, 01:19- 01:46)
6.3.2. SCREEN: Talent clicks on manually digitize icon, and clicks on the tracing point and the marker. (60267_screenshot_2, 01:46- 01:55)
6.4. Once the marker is clicked, ensure that the picture switches to the next frame of the video. Now continuously click on the marker until the marker tracing process is completed. Once finished, click on the Save icon [1]. 
6.4.1. SCREEN: Talent shows the picture switches to the next frame, and clicks on markers, and saves. (60267_screenshot_2, 01:55- 02:07 and 02:12- 02:54)
6.5. Open the analysis software and then open the processed video file on the interface [1]. Click on the Setting icon and select and add designated parameters such as the ankle angle, toe angle, and pelvic shift to the Display List in the pop-up window on the right [2]. 
6.5.1. [bookmark: OLE_LINK14][bookmark: OLE_LINK18]SCREEN: Talent opens the analysis software, and opens the video. (60267_screenshot_3, 00:01-00:14)
6.5.2. SCREEN: Talent adds parameters. (60267_screenshot_3, 00:14-01:06)
6.6. [bookmark: OLE_LINK47][bookmark: OLE_LINK48]Click on OK, so that the curves representing the value changes in the parameters appear on the interface [1]. Click on the Measurement icon and select Smooth processing in its pull-down menu. Enter 20 Hertz in the pop-up window to remove frequencies greater than 20 Hertz within the curves [2].
6.6.1. SCREEN: Talent clicks on OK, and the curves appear. (60267_screenshot_3, 01:06- 01:20)
6.6.2. SCREEN: Talent clicks on the measurement icon, select smooth processing, and enters 20 Hz. (60267_screenshot_3, 01:20- 01:36)



Section – Results
7. Results: Post-surgery and Control
7.1. By means of 3D kinematic analysis, the mean ratio of the stance or swing phase in the 10-step cycle was automatically calculated and represented on the interface [1]. 
7.1.1. Figure 1
7.2. Each bilateral stance and swing phase in 10-step cycle periods for the control group [1], 1week post surgery [2], 3 weeks post surgery [3], and 6 weeks post surgery groups are shown here [4].
7.2.1. Figure 1 – Video editor: emphasize Figure 1A
7.2.2. Figure 1 – Video editor: emphasize Figure 1B
7.2.3. Figure 1 – Video editor: emphasize Figure 1C
7.2.4. Figure 1 – Video editor: emphasize Figure 1D
7.3. The normal center of gravity trajectory shape resembles the infinity sign [1]. The center of gravity trajectory shape did not return to a normal shape [2] until 6 weeks after surgery [3].
7.3.1. Figure 2 – Video editor: emphasize Figure 2A
7.3.2. Figure 2 – Video editor: emphasize Figure 2B&C
7.3.3. Figure 2 – Video editor: emphasize Figure 2D
7.4. The mean value of the ankle or toe angle in the “toe off” phase suggested that they improved in an upward direction after surgery [1].
7.4.1. Figure 3 – Video editor: emphasize in each graph the increasing three bars to the right.






Section - Conclusion
8. Conclusion Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.
8.1. Tomoki Aoyama: Locating the bone landmarks on the shaved skin as carefully and correctly as possible is the most important thing [1].
8.1.1. INTERVIEW: Named author says the statement above in an interview-style shot while looking slightly off-camera. – Video editor: B-roll suggestion: Shot 3.3.1.
8.2. Tianshu Wang: Histomorphometric analysis on the sciatic nerve can be performed and it would reveal the relationship between functional and histological changes [1].
8.2.1. INTERVIEW: Named author says the statement above in an interview-style shot while looking slightly off-camera.
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